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SOLUTION: A power control circuit 19 contains a detection circuit to 
detect the operation of a power switch 22, controls the DCDCON/OFF 
signal, i.e., a power control signal based on the state of a power 
supply part 25 or the suspension signal, etc., received from a system, 
and turns on and off a DCDC converter 18. A battery switching circuit 
16 turns on and off the power output of batteries 6 and 7, and the 
power supply is controlled via the low voltage detection, etc., in 
a battery drive mode by performing the communication of data with 
both batteries 6 and 7 . Even when the power supply is turned off, 
the circuit 19 receives supply of the drive power from an AC adaptor 
13 and the batteries 6 and 7. Thus, the information on both batteries 
6 and 7 can be acquired in the same load condition. 
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(57) 

[ABSTRACT] 

[PROBLEM TO BE SOLVED] 

The information processor which can provide the information which is right of plural battery in a user is 

provided. 

[SOLUTION] 

Information a battery control means to control battery of the plural number is established in group and 
got information got by means of a communications means it is changed, and to obtain a control means 
and information in actual loading condition of the battery which it is changed, and, therefore, was 
changed in a control means to change the battery realized by means of power supply control department 
26 in an information processor driving with removable plural battery within application optionally and 
the communications means by means of the communications means is displayed in display. 



[WHAT IS CLAIMED IS:] 
[Claim 1] 

In battery voltage or battery control device controlling the plural battery which can communicate in 
information including a battery residual quantity; Battery control device; comprising: A change over 
control means to change said battery within application voluntarily, A communications means to obtain 
information in actual loading condition of battery changed according to said change over control means. 
[Claim 2] 

In an information processor comprising data processing department to work as power source with plural 
battery; An information processor; comprising: A change over control means to change said battery 
within application voluntarily, A communications means to obtain information in actual loading 
condition of battery changed according to said change over control means, A battery control means to 
control said plural battery in group in information got by means of said communications means. 
[Claim 3] 

An information processor; according to claim 2, comprising: Displaying means to display information 
got by means of said communications means. 
[Claim 4] 

In electronic devices driven with the battery which can be charged; Electronic devices; comprising: 
Battery-power of apparatus and a battery-power control means to control battery charger, A battery 
residual quantity detecting means to detect a battery residual quantity of said battery, The battery charger 
timing measurement measure which measures a recharge time of said battery, A battery information 
memory means to store battery information including determination result of detection result of said 
battery residual quantity detecting means and said battery charger timing measurement measure. Based 
on storage content of said battery information memory means and, the battery information analysis 
measure which analyzes condition of said battery. 
[Claim 5] 

In battery voltage or the method that battery controlling the plural battery which can communicate 
controls information including a battery residual quantity; Battery control method; wherein; The change 
over control aftertreatment which changes said battery within application voluntarily, Conraiunication 
processing obtaining information in actual loading condition of battery changed according to said 
change over control aftertreatment is carried out. 
[Claim 6] 

Battery control method; wherein; The change over control aftertreatment which said battery is being 
employed for an information processor comprising data processing department to work as power source, 
and change plural battery optionally, The communication processing which obtains information in actual 
loading condition of battery changed according to said change over control aftertreatment, The 
aftertreatment that battery controlling said plural battery in group controls information got by means of 
said communication processing is carried out. 
[Claim 7] 

Battery control method; according to claim 6 wherein; Designation aftertreatment displaying 
information got by means of said communication processing is done. 
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[Claim 8] 

Battery control method; wherein; The battery-power control aftertreatment which controls battery-power 
of apparatus and battery charger for electronic devices driven with the battery which can be charged, 
Battery residual quantity detection disposal of to detect a battery residual quantity said battery, Battery 
charger timing measurement disposal of to measure a recharge time said battery, The battery information 
storage aftertreatment which stores battery information including determination result of detection result 
of said battery residual quantity detection aftertreatment and said battery charger timing measurement 
aftertreatment, Based on storage content by said battery information storage aftertreatment, battery 
information analysis aftertreatment analyzing condition of above battery is carried out. 



[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[TECHNICAL FIELD OF THE INVENTION] 

The present invention relates to battery control device controlling plural battery, an information 
processor driving with plural battery, electronic devices driving with the battery which can be charged 
and the battery control method which these are used, and is realized. 
[0002] 

[PRIOR ART] 

When PC is employed in locality without AC power in conventional Personal Digital Assistants, a 
notebook mold personal computer coping with AC adaptor and two power source of battery in particular 
(referred to as PC), power source feed formula with battery is adopted. 
[0003] 

However, In late years amounts of used electricity increase by speedup / takinoka of PC conventionally, 
and it becomes difficult whether it is application of long time in power source feed formula of one 
battery, a few function parts of application fi*equency are done in attachment and detachment equation in 
PC of part to solve this, and the method which can load the second battery becomes pick. 
[0004] 

On the other hand. Electronic devices of the battery drive type which can be charged are used in 
occupation such as data input in the spaced-apart outdoors and dislodging ahead or slip issuance by the 
finance business and negotiation business mainly conventionally by office. Is usually carried from 
occupation beginning to termination time in such an occupation, charging equipment will be connected 
to apparatus in office in occupation termination, battery is charged to occupation beginning of the next 
day, and it is applied. Actuated time of apparatus by the pitcher and the catcher who can leave fiill 
charge enables normal occupation older than by apparatus and saving electric power design of an 
application program on 1st. 
[0005] 

FIG. 18 is the graph which showed an example of voltage value alteration every elapsed time of battery. 
Curve which voltage value alteration every elapsed time of the battery that 501 is normal of figure was 
shown in, 502 are the curve which voltage value alteration every elapsed time of the battery which 
waked up memory effect was shown in. In here. Memory effect is an event to occur by repeating is 
shallow, charging and discharging, and faulting is produced in the middle of discharge curve. 
[0006] 

In addition, V 1 is a voltage value in ftiU charge of battery, and apparatus is a low battery condition 
voltage value V 2. When battery voltage deteriorates than this apparatus with low battery condition, 
termination seems to be processed promptly, and it is notified an application program and peripheral 
device of so that normal action continuation becomes impossible, and apparatus shifts in condition of 
power source OFF after aftertreatment termination. 
[0007] 

Even more particularly. Fig. middle Tl shows time to need though the battery that it is time to need 
though normal battery falls to a low battery condition voltage value at the time of normal operation, and 
T2 waked up memory effect falls to a low battery condition voltage value at the time of normal 
operation. 
[0008] 
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[PROBLEM TO BE SOLVED BY THE INVENTION] 

However, When conventional Personal Digital Assistants controls plural battery of above mentioned PC 
in particular, there was the following defect to obtain information of battery of another no load (by way 
of example only, voltage value) in the condition which drove with one battery. 
[0009] 

In other words, In the PC which can load conventional plural battery, the principal objective is put only 
in extending operating time, the control which assumed that information under equivalence condition of 
each battery is obtained the principal objective is not done. When plural battery is controlled , in a 
typical example, as for the method employing each battery at the same time, control system employing 
in elementary substance in an order is picked without picking. In doing so, it is similar, while driving 
apparatus with chosen battery, communication in unloaded condition is done, and information is 
obtained to obtain condition of the battery which does not employ. Do it this way. Information of each 
obtained battery becomes a thing under different service condition. 
[0010] 

Because, in this control method, it is information in no load time of battery employed next, when heavy 
apparatus of burden such as model of machines or large-scale LCD having printer built-in is driven, 
when big burden is given by means of a battery change over, big voltage drop may give beginning, 
apparatus nonconformity. It is in particular very likely that a case in sudden low tension territory of 
battery voltage drop is in such a situation. 
[0011] 

In addition. In type electronic devices it could be charged, and to drive battery, there was the following 

defect. 

[0012] 

(1) When the pitcher and the catcher repeats is shallow, charging and discharging in the condition which 
is not empty, memory effect is generated, battery performance was decreased. 

[0013] 

(2) There is burden in maintenance service and administration about battery to a system manager and an 
operator, operative efficiency of system was done badly. 

[0014] 

The present invention takes warning by the conventional problems, it is directed to that the battery 
control device which can provide the information which is right of plural battery in a user and battery 
control method are provided. In addition. It is aimed at offering the information processor which can 
give the operating environment that can feel relieved in battery drive. Even more particularly. It is 
directed to that electronic devices of the battery drive equation which can be charged which can reduce 
maintenance service of prevention of performance fall of battery and discovery of battery failxire and 
apparatus and burden in use are provided. 
[0015] 

[MEANS TO SOLVE THE PROBLEM] 

Invention of to achieve in above object the first comprises it is changed optionally within battery in 
battery control device to control with battery of the plural number that it can communicate in 
information including a battery voltage, or battery residual quantity application, it is changed control 
means and a communications means to obtain in information in actual loading condition of the battery 
which, therefore, in, it is changed control means it was changed. 
[0016] 

The second invention establishes a battery control means to control battery of the plural number in group 
in the information which got plural battery by means of a communications means it is changed, and to 
obtain a control means and information in actual loading condition of the battery which it is changed, 
and, therefore, was changed in a control means to change the battery within application in an 
information processor comprising information processing department working as power source 
optionally and the communications means. 
[0017] 

The third invention establishes displaying means to display information got by means of the 

communications means in the second invention. 

[0018] 

The fourth invention comprises a battery-power control means to control battery -power of apparatus and 
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battery charger in electronic devices driven with the battery which can be charged, a battery residual 
quantity detecting means to detect a battery residual quantity of the battery, battery charger timing 
measurement measure measuring a recharge time of the battery, a battery information memory means to 
store battery information including determination result of detection result of the battery residual 
quantity detecting means and the battery charger timing measurement measure and the battery 
information analysis measure which storage content of the battery information memory means is based 
on, and analyze condition of the battery. 
[0019] 

The fifth invention carries out the communication processing which it is changed, and obtain 
information in control aftertreatment and actual loading condition of the battery which it is changed, 
and, therefore, was changed in control aftertreatment changing the battery within application in battery 
voltage or the method that battery controlling battery of the plural number that can communicate 
controls information including a battery residual quantity optionally. 
[0020] 

The sixth invention carries out the aftertreatment that battery controlling battery of the plural number in 
group controls the information which got plural battery by means of the communication processing 
which it is changed, and obtain information in control aftertreatment and actual loading condition of the 
battery which it is changed, and, therefore, was changed in control aftertreatment changing the battery 
within application for an information processor comprising information processing department working 
as power source optionally and the communication processing. 
[0021] 

The seventh invention processes designation displaying information got by means of the communication 

processing in the sixth invention. 

[0022] 

The eighth invention is based on storage content by battery information storage aftertreatment storing 
battery information including determination result of detection result of battery charger timing 
measurement aftertreatment measuring battery residual quantity detection aftertreatment detecting 
battery-power control aftertreatment controlling battery-power of apparatus and battery charger for 
electronic devices driven with the battery which can be charged and a battery residual quantity of the 
battery and a recharge time of the battery and the battery residual quantity detection aftertreatment and 
the battery charger timing measurement aftertreatment and the battery information storage 
aftertreatment, and battery information analysis aftertreatment analyzing condition of the battery is 
carried out. 
[0023] 

[MODE FOR CARRYING OUT THE INVENTION] 

As follows, Detailed description of the preferred embodiment of the present invention is explained when 

taken with the drawing. 

[0024] 

FIG. 1 is a block diagram showing power supply system of an information processor concerning the first 
embodiment of the present invention. FIG. 2 is virgule to show the cellular phone type personal 
computer which is an information processor of the present embodiment (it is abbreviated to "carrying 
type PC" as follows). 
[0025] 

At first, In FIG. 2 , this carrying type PC is composed of main body of the device 1 and upper cover 3 
comprising display 8. Upper cover 3 is installed to main body of the device 2 by hinge 9. By this, It can 
fiinction as jacket, in application, upper cover 3 can be opened to the lay which display 8 is easy to 
watch and and it is closed in non-application. 
[0026] 

Liquid crystal display, for example, is applied to this display 8. By this. Caliper of display 8 can be 
composed thinly. Main body of the device 2 comprises keyboard 4 in top fi"ont, display 10 displaying 
power source on of main body of the device 2, power switch 22 turning off and a battery residual 
quantity in top posterior is comprised, the left side surface comprises the first battery slot 1 1 
frontwardly, the right side surface comprises the second battery slot 12 frontwardly. 
[0027] 

Battery six or seven are the second battery which can be charged represented in nickel-cadmium battery 
to drive main body of the device 2 (referred to as battery). The first and the second battery slot 11,12 
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both can be mounted with these battery six or seven. Battery loaded battery mounted battery slot 1 1 with 

afterward to "the first battery", battery slot 12 is done with "the second battery". 

[0028] 

In FIG. 1 , this carrying type PC comprises power supply unit 25 and PC logic department 21 shiru 
power supply control part 26 and master control. Power supply unit 25 comprises AC adaptor 13 which 
is external power source feeder, the first above and the second battery slot 11, 12, charging circuit 15 
charging each battery six or seven, battery switching circuit 16 doing a change of two battery six or 
seven and rectifier diode 23, 24. 
[0029] 

At the same time to limit rectifier diode 23, 24 so that current of AC adaptor 13 does not flow backward 
to each battery, coupled tension between each different battery six or seven of tension is supplied to 
power circuit 18 for system (it is assumed "a DC DC converter"). In addition, Power supply control part 
26 is configured from power supply control circuit 19 and DC DC converter 18 and power supply switch 
22 and power source IC 20. 
[0030] 

Power supply control circuit 19 comprises a detecting circuit detecting action of power switch 22, the 
DCDCON/OFF sign which is power supply control sign is controlled by means of sasupendo sign from 
condition of power supply unit 25 or system, on tums off DC DC converter 18. In addition. Power 
supply control by low tension detection in battery drive is done by doing battery six or seven and data 
communication. Feed is received from AC adaptor 13 and power source of battery six or seven, and, in 
power source off, power supply control circuit 19 supplies drive power source to power supply control 
circuit 19. This is power source of switch detection ("5V S U B" is referred to as). 
[0031] 

DC DC converter 18 catches power source feeding from power supply unit 25, 5V and 3.3V that are 
start, main power supply of PC logic department 21 are generated by means of DCDCON/OFF sign 
fi"om power supply control circuit 19. 
[0032] 

FIG. 3 is a block diagram showing assembling of a contour of PC logic part 21. 
[0033] 

As for PC logic region 21, a setting means to shiru the master control and central processing unit 30 as a 
control means (referred to as "CPU is said) and control program of the basis comprise stored read only 
memory 31 (BIOS" is said as follows), each of designation control part 48 to control serial in turf ace (SI 
O) 35 whom real time clock (RT C) 32 and refi-eshment controller 37 are gone through, and system 
memory 43 (following RAM) and LCD controller (LC DC) 38 are gone through, and display 8 and hard 
disk controller (H DC) 39 is gone through, and hard disk (HDD) 45 and floppy disk controller (F DC) 40 
are gone through, and floppy disk 46 and DMA controller (DM AC) 33 and interrupt controller (IRQC) 
34 and K B controller (K B C) 41 are gone through, and is connected to keyboard (K B) 4 and timer 
(TIMER) 42 outside and host power management department (host PM department) 36 and display 10 is 
connected to bath of this CPU 30. 
[0034] 

CPU 30 reads an application program via F DC 40 and H DC 39 from FDD46 and HDD45, program is 
carried out using RAM 43. Then, Key input from character character and pictorial image are displayed 
in LCD8 by LC DC 38 for designation method of faceplate and K B 4 is done via K B C 41 . 
[0035] 

RT C 32 works with the dedication battery which is represented to lithium cell 47 in the condition that 
system wide power source is turned off with a thing showing elapsed time at present. In addition, RT C 
32 comprises territory storing condition of battery six or seven. In addition, If this territory of RT C 32 is 
nonvolatile memory, what is moved elsewhere is clear. In addition, B 1 , a battery start permission binary 
digit of B 2 are possessed to RT C 32. Denotation of each battery start permission bit is as follows. 
[0036] 

Start from the battery that start from the battery that start from battery mounted 1=1 B battery slot 1 1 
with is loaded to 1=0 ability B battery slot 1 1 is loaded to 2=1 impossibility B battery slot 12 is the 
block diagram that start from battery loaded to 2=0 ability B battery slot 12 shows assembling of power 
supply control circuit 19 in impossibility FIG. 4 . 
[0037] 

Power supply control circuit 19 is configured from battery interface 53 communicating with CPU 
interface 55 doing clock generator 51 which is oscillating circuit and power source reset circuit 52 and 
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signaling with PC logic department 21 and power switch detecting circuit 50 and battery and power 

supply control logical circuit 54. 

[0038] 

In addition, 5 V S U B is supplied by means of power source IC 20 so that even the condition that power 
source is turned off can detect power switch 22 to power supply control circuit 19. Oscillating circuit 
clock generator 51 supplies a clock generated in each brake mechanism of power supply control circuit 
each part. CPU interface 55 catches power supply control indication from CPU 30, and it is interface 
CPU 30 is gone through, and to display information got by means of communication with battery in 
LCDS. 
[0039] 

Power supply control logical circuit 54 is a thing processing each sign controlling power source, and 
DCDCON/OFF starting DC DC converter 18 by means of an ON signal of power switch 22 detected by 
means of detecting circuit 50 supplies a signal. DC DC converter 18 stands up by means of this 
DCDCON/OFF sign, power source is supplied to PC logic part 21. 
[0040] 

In addition, Power supply control logical circuit 54 goes through battery interface 53, and condition of 
battery six or seven is watched, a FET control signal controlling battery six or seven for electrification 
termination / low tension detection, BAT 1, BAT 2, CHGl, each CHG2 sign are controlled. CHG2 sign 
charging one BAT sign choosing the first battery, two BAT sign choosing the second battery, CHGl 
sign charging battery 1, battery 2 controls disable in an enable, condition of a low in condition of hai 
with a control signal choosing battery switching circuit 16 and input / horsepower of each battery six or 
seven of charging circuit 15. 
[0041] 

FIG. 5 is circuit diagram showing assembling of battery change circuit 16. 
[0042] 

Battery change circuit 16 comprises N charmel FET (referred to as FET) 60 to turn off a power outlet of 
each battery six or seven on, 61 and buffer 64 to drive with it is received in control signal BAT 1 sign 
from power supply control logical circuit 54, BAT 2 sign FET 60, 61, 65. Diode 23, 24 are rectifier 
diode for power source backflow prevention from AC ataputa 13. 
[0043] 

When, battery change circuit 16, AC adaptor 13 is not loaded, FET 60, 61 are turned on by one BAT 
sign output from power supply control logical circuit 54, a battery numerical signal of two BAT sign. 
When battery six or seven are interposed in the condition that power source is turned off, FET 60, 61, 
FET becomes turn on by means of drag connected to each FET 60, 61 gate. By this, Power source is 
supplied to power source IC 20 which makes 5 V S U B with the condition that a power supply can be 
under off. 
[0044] 

FIG. 6 is circuit diagram showing assembling of charging circuit 15. 
[0045] 

Charging circuit 15 comprises FET 70 connected to output side of AC adaptor 18, 71 and this FET 70, 
diode 72 for rectification serially-connected to 71, 73. When FET 70 charges battery 6, the pitcher and 
the catcher is supplied with the output of AC adaptor 13, when FET 71 charges battery 7, horsepower of 
AC adaptor 13 is supplied to battery. When battery 6 is charged, power supply control logical circuit 54 
makes CHGl sign hai, buffer 74 is gone through, and FET 70 is turned on. In addition. One BAT sign is 
considered to be a low then, F BT 60 is turned off By means of this, FET 70 is gone through from AC 
adaptor 13, and battery 6 is charged. 
[0046] 

In similar. When battery 7 is charged, power supply control logical circuit 54 makes CHG2 sign hai, 
buffer 75 is gone through, and FET 71 is turned on. In addition. Two BAT sign is considered to be a low 
then, FET 61 is turned off. By means of this, FET 71 is gone through from AC adaptor 13, and battery 7 
is charged. 
[0047] 

FIG. 7 is flow chart to show aftertreatment XA defining condition of the first battery to mount battery 

slot 1 1 with in. 

[0048] 

With step S 1, disposal of in confirmafion of presence battery ("the first battery" is said) of battery slot 
1 1 is done. When it is determined to being the first battery nothing, it is changed with step S 7 by AC 
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adaptor drive. 1 is set to bit B 1 with step S 2. After termination of step S 2, communicator ability of the 

first battery put on functions normally or, step S 3 to determine is carried out. 

[0049] 

It is determined whether normal data is returned as against a clock output by power supply control 
circuit with step S 3 by battery side. Communication is stopped by means of step S five or six unless is 
done whether it commxmicates normally, zero is set to bit B 1, and start from the first battery is 
prohibited. When normal communication is done, is determiried by means of communication with step S 

4 whether it is type of battery, it is battery of assignment or, is determined. When it is designated the 
pitcher and the catcher, aftertreatment XA is finished, when it is the pitcher and the catcher out of 
assignment, zero is set to bit B 1 with step S five or six. 

[0050] 

FIG. 8 is flow chart to show aftertreatment XB defining condition of the second battery to mount battery 

slot 12 with in. 

[0051] 

With step S 1 1, disposal of in confirmation of presence battery of battery slot 12 is done. When it is 
determined to being battery nothing, it is changed with step S 17 by AC adaptor drive. It is set to 1 to bit 
B 2 with step S 12. By this, Starting from the first battery is admitted afterward. After termination of 
step S 12, communicator ability of the first battery put on functions normally or, step S 13 to determine 
is carried out. 
[0052] 

It is determined whether normal data is returned as against a clock output by power supply control 
circuit with step S 13 by battery side. Communication is stopped by means of step S 15, S 16 unless 
communication is done normally, zero is set to bit B 2, and start from the first battery is prohibited. 
When normal communication is done, type of battery is determined with step S 14 by communication, it 
is battery of assignment or, is determined. When it is designated the pitcher and the catcher, 
aftertreatment XB is finished. When it is the pitcher and the catcher out of assignment, zero is set to bit 
B 2 with steps 15, S 16. 
[0053] 

FIG. 9 is flow chart showing battery control aftertreatment Y changing plural battery. In addition, 

Aftertreatment Y is composed of 21 or more step S S 26. 

[0054] 

With step S 21, condition confirmation of the first battery is processed in handling of FIG. 7 XA, start 
condition is set to bit B 1. Condition confirmation of the second battery is processed in handling of FIG. 
8 XB with step S 22, start condifion is set to bit B 2. 
[0055] 

When when it is recognized that power switch 22 was pushed with step S 23, power source is supplied 
from AC adaptor 13 with branch connection step S 24, is changed with step S 25 by AC adaptor drive. 
Aftertreatment (1) ... (4) is carried out by means of condition of plural number battery loaded by means 
of branch connection step S 26 when determined if there is not AC adaptor with branch connection step 

5 24. It is branched off to four aftertreatment (1) ... (4) by means of bit B 1, combination of B 2 with 
branch connection step S 26. 

[0056] 

A branch condition: (1) B 1=1 and 2=1 B " 1 :00 2=0 B " 1 :00 when start possible (2) B 1=1 stand out in 
the first battery, the second battery together 2=1 B " 1 :00 when start possible (3) B 1=0 beat only the 
first the pitcher and the catcher 2=0 B " 1 :00 when start possible (4) B 1=0 beat only the second the 
pitcher and the catcher Start impossibility from all battery explains account of each branch connection 
aftertreatment (1) ... (3) in FIG. 10 , FIG. 1 1 and FIG. 12 . 
[0057] 

FIG. 10 is fiow chart showing control aftertreatment YA changing the first origin of power source feed 
in the second battery drive from battery drive. In addition, Aftertreatment (1) is composed of 31 or more 
step S step S 39 of aftertreatment YA. 
[0058] 

Step S 31 is aftertreatment supplying a power supply from the first battery. A power supply is supplied 
from the first battery by turning on shi FET 60 in hai in one BAT sign than power supply control logical 
circuit 54 with step S 31. Handling of FIG. 13 S is carried out with step S 32. The first handling of step 
S 32 S communicates with battery and the second battery, it is step S 33 or aftertreatment to branch off 
to S 38 by means of arbitrary condition. When when the tension which went low than the tension that 
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the line source which the first battery drove to step S 38 was prescribed (low battery is said) was 
detected, it was in arbitrary low tension, it is aftertreatment to change in drive in the second battery drive 
of aftertreatment Y C of aftertreatment (3). Aftertreatment Y C is explained in FIG. 12 . 
[0059] 

When it is changed to the second battery by means of handling of step S 32 S, and it is enabled, and it is 
determined, step S 33 is carried out to supply power source from the second battery. Step S 33 turns on 
shi FET 61 in hai in two BAT sign by means of power supply control logical circuit 54, power source 
feed is started at the second battery. After termination of step S 33, shi FET 60 is turned off in one BAT 
sign in a low to stop power source feed of the first battery which employed in drive until now. By this. 
The first origin of power source feed is replaced from battery by the second battery. 
[0060] 

It shifts to step S 36 unless the second the pitcher and the catcher is communicated with with step S 35, 
and the second battery detects low battery. Step S 36, step S 37 are aftertreatment to change to the 
second battery again. Step S 36 turns on FET 60 to reopen power source feed fi-om the first battery. Step 
S 37 turns off FET 61 to stop power source feed of the second battery. When 32 or more step S step S 37 
is both battery, and it can drive, it is repeated, and is carried out. 
[0061] 

When low tension of the first battery was detected with step S 32, it diverges in aftertreatment Y C to 
change in drive with the second battery. When the second battery detected low tension by means of step 
S 35, it diverges in aftertreatment Y B, it is changed in drive only for the second battery. Aftertreatment 
Y B is explained with FIG. 1 1 . FIG. 1 1 is flow chart expressing battery control aftertreatment Y B of 
aftertreatment driving only with the first battery (2). FIG. 12 is flow chart expressing battery control 
aftertreatment Y C of aftertreatment driving only with the second battery (3). In addition, Aftertreatment 
shown in FIG. 1 1 (2) is composed of 41 or more step S step S 45 of aftertreatment Y B. 
[0062] 

Step S 41 does one BAT sign in hai from power supply control circuit 19 to supply a power supply from 
the first battery, and FET 60 is turned on. By this, Power source feed is started at the first battery to DC 
DC converter 18. Step S 42 is FET 61 of the second battery or branch connection aftertreatment 
determining whether it is tumed on. Sign BAT 2 turning on FET 61, high, when it is carried, shi FET 61 
is tumed off in two BAT sign by means of power supply control circuit 19 with step S 43 in a low. By 
this, Power source feed from the second battery is stopped. 
[0063] 

Step S 44 communicates with the first battery, it is the branch connection aftertreatment which it is 
determined whether it is with low battery by. Till low battery is detected in this aftertreatnient, 
communication with the first battery is done successively. When low battery is detected with step S 44, 
one BAT sign is done firom power supply control circuit 19 by means of step S 45 in a low to stop drive 
with the first battery, FET 60 is tumed off. By this, Power source feed of the first battery is stopped. 
[0064] 

Aftertreatment shovm in FIG. 12 (3) is composed of 51 or more step S step S 55 of aftertreatment Y C. 
[0065] 

Step S 51 does two BAT sign in hai from power supply control circuit 19 to supply a power supply from 
the second battery, and FET 61 is tumed on. By this, Power source feed is started at the second battery 
to DC DC converter 18. Step S 52 is branch connection disposal of to determine whether FET 60 is 
tumed on the first battery. Sign BAT 1 turning on FET 60, high, when it is carried, shi FET 60 is tumed 
off in one BAT sign by means of power supply control circuit 19 with step S 53 in a low. By this, Power 
source feed from the first battery is stopped. Step S 54 communicates with the second battery, it is the 
branch connection aftertreatment which it is determined whether it is with low battery by. Till low 
battery is detected in this aftertreatment, communication with the second battery is done successively. 
When low battery is detected with step S 54, two BAT sign is done from power supply control circuit 19 
by means of step S 55 in a low to stop drive with the second battery, FET 61 is tumed off. By this. 
Power source feed of the second battery is stopped. 
[0066] 

Attention (4) is done unless there is a drive with battery, and den source control circuit 19 does not turn 

on each battery to, system is not started. 

[0067] 

Aftertreatment S shown in FIG. 13 does communication processing of plural battery from 61 or more 
step S S 67. 
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[0068] 

Step S 61 initializes timer to change conunnnication of battery every arbitrary time. Till this which starts 
timer by means of step S 62 is initialized, counting is continued. Data communication is done in the first 
battery and mon with battery interface 53 of power supply control circuit 19 mounted battery slot 1 1 
with with step S 63. Information of this time goes through CPU interface 55, is stored to RT C 32 by 
means of CPU 30 at 1:00. 
[0069] 

When low battery is detected with step S 63, aftertreatment of FIG. 12 (3) is carried out to change in 
drive with the second battery with branch connection step S 64. It is branch connection aftertreatment to 
determine whether step S 65 is in time to change to another battery as against arbitrary time. The second 
battery and communication loaded to battery slot 12 are started when determined that constant time 
passed with step S 65. When constant time does not pass with step S 65, average of current value 
obtained by means of communication with the first battery with step S 66 is taken, when current value 
largely changes, it is assumed that burden condition is changed, it is determined that confirmation in 
fluctuating load condition is requirement by even the second battery, it shifts to step S 67 so that a 
change obtains the information which is ability to the second battery. 
[0070] 

Information to obtain by means of communication is zan operating time as opposed to current load 
current and battery temperature. In here. Intelligent battery has data of quantity of whole aspect of 
battery oneself , as against real load current, zan time can be calculated by computation expression of 
whole aspect dosage load current = zan operating time. Load current is ignored so that burden is not 
given to the battery which does not employ in conventional formula, condition other than tension was 
used, and zan operating time was calculated. Therefore, There was not an offer in a user in the 
information which was right so that condition with each battery was different. In expert skill column, 
battery information in the same burden condition is available by diverting load current to the pitcher and 
the catcher who does not employ. Information of obtained battery goes through CPU interface 55, and it 
is sent to CPU 30, and follows are calculated. When this calculation is carried out, it compensates for 
reasons of the follows. 
[0071] 

Temperature of the second battery is usual and is different from temperature of the first battery in 
temperature of temperature and the second badderi of the first battery which actual loading suffers fi-om, 
and it is in T-f- /jzS T (there is T in the case of a negative) temperature of the first battery when 
temperature of the second battery is done with T. Therefore, The information which it setsu*te, and got 
each battery in former aftertreatment YA ... Y C may be different in each battery temperature condition. 
In particular, When burden of apparatus is big, as for the temperature of the second the pitcher and the 
catcher giving actual loading only in battery information procurement, it is conceivable unless it rises 
too much. 
[0072] 

It compensates as against temperature of the second battery to cancel even some errors to occur from a 
difference of this temperature T. This correction for temperature value is calculated based on 
temperature characteristic of battery. This correction for temperature value is memorized to RT C 32 of 
PC logic part 21, when it calculates, begin to be read by means of CPU 30, is employed by calculation. 
When information and a calculated value of each battery are done as follows, 1, the second 1.2 
amendment zan operating time B " dai battery grand total zan operating time dai battery grand total zan 
operating time B of 2* the second zan operating time value alpha " correction for temperature constant 
B " battery of two the second zan operating time value B " battery of one the first B ' battery is 
calculated by means of 1+ B = B B 2* (2*= 2* but, B B alpha). 
[0073] 

Pursued value is displayed in display 10 by means of in LCDS or designation control part 48 with LC 
DC controller 38 by the computation expression. By this, A user gets possible to know grand total 
application beach time when plural battery was put on precisely. 
[0074] 

In addition. As for the program in conformity to each flow chart, BIOS 3 1 gets possible to realize the 

control method by it is stored, and working. 

[0075] 

Next, The second embodiment of the present invention is explained. 
[0076] 
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FIG. 14 is a block diagram to show an example of the battery (battery) drive type electronic devices 

which can be charged concerning the second embodiment of the present invention in. 

[0077] 

As for 101, CPU doing arithmetic processing of analysis of control and data of apparatus, 102 are 
configured in LCD, and, in the figure above, character and diagram, display displaying image, input that 
103 receives input of data and processing instruction with a keyboard or a touch panel (touch key) fi-om 
an operator, 104 are ROM to store basic software or the control data that are requirement in apparatus. 
[0078] 

In addition, 105 is RAM used in information processing as necessary data save territory and working 
area, and it is usually employed as a working area for datafile and operation which a system working 
area and file management information, the application program that basic software of ROM 104 
employs to RAM 105 or an application program employs. Battery power supply control part where 106 
controls power source of apparatus, battery residual quantity detecting element that 107 detects a 
residual quantity of battery, 108 are recharge time determination department measuring a recharge time 
of battery. 
[0079] 

It is battery information analysis department, and 109 is based on battery residual quantity detecting 
element 107 and information of recharge time determination department 108, and analysis aftertreatment 
of battery condition is carried out, the working area that is requirement is configured as from used RAM 
department in ROM department and the operation which stored control program and the data which are 
requirement in aftertreatment. It is a battery information memory, and 1 10 is configured from RAM 
department recording information about battery of record of voltage value alteration every real elapsed 
time of battery employing as of the information which is requirement in amendment operation 
corresponding to a voltage value every elapsed time of normal battery and environment (temperature, 
humidity), application fi-equency. Battery that 1 1 1 is for apparatus drive (battery), 1 12 are data buses 
employed by data with each part in apparatus and the exchanges of a control signal. 
[0080] 

In addition. About battery information analysis department 109, example configured as the working area 
that was requirement from used RAM department in ROM department and the aftertreatment which 
stored control program and the data which were necessary for aftertreatment was shown, but, because it 
adds such a fimction to basic software of apparatus to store control program and data on ROM 104 and 
to find a working area of dedication on RAM 106, easy can realize. 
[0081] 

Even more particularly, Data about the battery condition which occurred with battery information 
analysis department 109 was recorded and but, about battery information memory 110, example 
configured from RAM department to manage was shovm, because it adds such a fionction to basic 
software of apparatus to find a working area of dedication on RAM 105, easy can realize. 
[0082] 

FIG. 15 is flow chart to show an example of aftertreatment diagnosing battery condition in electrification 

in in electronic devices of the present embodiment. 

[0083] 

With step S 101, the aftertreatment which it is checked whether the battery which is going to start charge 
is in low battery condition, and record the result to battery information memory 1 10 is done, step S 102 
is advanced to. A time of day starting charge is acquired with step S 102, and aftertreatment to record to 
battery information memory 1 10 is done, step S 103 is advanced to. 
[0084] 

Control of battery power supply control part 6 is based on with step S 103, electrification attention to 
battery 1 1 is done, if electrification completed, step S 104 is advanced to. Electrification acquires a 
completed time of day v^th step S 104, and aftertreatment to record to battery information memory 10 is 
done, step S 105 is advanced to. 
[0085] 

With step S 105, basic data about voltage value alteration every step S 101, S 102, information acquired 
with S 104 and elapsed time of battery is based on information of stored battery information memory 10, 
diagnostic process of battery condition is done, aftertreatment is finished. 
[0086] 

FIG. 16 is the flow chart which an example of battery diagnostic process with step S 105 of FIG. 15 is 
shown. 
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[0087] 

With step Sill, electrification disposal of battery searches battery information memory 110, and ensure 
whether a battery residual quantity is carried out by low battery condition of apparatus, processing is 
done, if was charged by low battery condition, if step S 1 12 seems not to be advanced to, aftertreatment 
is finished. 
[0088] 

Is compared whether recharge time is had a short fi:om an appointed recharge time stored to battery 
information memory 110, processing with step S 103 of FIG. 15 is done with step S 1 12, if if it was had 
a short than appointed time, was diagnosed, if step S 1 14 seems not to be advanced to, step S 1 13 is 
advanced to. Compare a voltage value every real elapsed time of battery employing as of voltage value 
alteration every elapsed time with the battery which is normal stored to battery information memory 1 10, 
processing is done with step S 1 13, if was diagnosed if different from voltage value alteration with the 
battery which was normal remarkably, if step S 1 14 seems not to be advanced to, it is finished in 
aftertreatment. 
[0089] 

With step S 1 14, aftertreatment notifying the pitcher and the catcher that abnormality occurred in display 

102 (messaging) is done, aftertreatment is finished. 

[0090] 

According to the present embodiment, battery performance degradation of apparatus (memory effect) 
can be prevented as above by diagnosing battery condition by check of a voltage value every 
electrification duration in electrification aftertreatment and elapsed time in the battery drive equation 
electronic devices which can be charged. In addition. Failure of battery (generation time by excessive 
application or degradation) can be discovered. Even more particularly, A work load of maintenance 
service about apparatus by a system manager and battery-power can be reduced. 
[0091] 

Next, The third embodiment of the present invention is explained. 
[0092] 

The third embodiment omits account in assembling here so that assembling same as what was explained 
in the second above-mentioned embodiment is provided, special point of the second embodiment is 
described. 
[0093] 

FIG. 17 is the flow chart which an example of battery diagnostic process with step S 105 of FIG. 15 is 

shown. 

[0094] 

With step S 121, electrification disposal of battery searches battery information memory 110, and ensure 
whether a battery residual quantity is carried out by low battery condition of apparatus, processing is 
done, if was charged by low battery condition, if step S 122 seems not to be advanced to, book 
aftertreatment is finished. 
[0095] 

Is compared whether recharge time is had a short from an appointed recharge time stored to battery 
information memory 110, processing with step S 103 of FIG. 15 is done with step S 122, if if it was had 
a short than appointed time, was diagnosed, if step S 123 seems not to be advanced to, it is finished in 
book aftertreatment. 
[0096] 

With step S 123, messaging of content notifying the pitcher and the catcher that abnormality occurred is 

displayed in display 102, and book aftertreatment is finished. 

[0097] 

According to the present embodiment, fall of cell characteristics of apparatus (memory effect) can be 
prevented as above by diagnosing battery condition by check of electrification duration in electrification 
aftertreatment in the battery drive equation electronic devices which can be charged. In addition. Failure 
of battery (generation time by excessive application or degradation) can be discovered. Even more 
particularly, A work load of maintenance service about apparatus by a system manager and 
battery-power can be reduced. 
[0098] 

In addition. Even if the present invention applies to system composed of plural apparatus, it may be 
applied to apparatus comprising of one apparatus. In addition. It goes without saying that the present 
invention can be applied to when it is achieved by system or supplying apparatus with program. For this 
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case, By means of reading the storage media which stored program expressed by software to achieve the 
present invention in the system or apparatus, the system or apparatus gets possible to enjoy advantage 
offered by the invention. 
[0099] 

[EFFECT OF THE INVENTION] 

As discussed in detail above, according to the first invention, information in the same burden condition 

of plural battery is provided. 

[0100] 

According to the second invention, information in the same burden condition of plural battery is based 
on, and battery of a plural number gets possible to be controlled, the operating environment that can be 
relieved in battery drive can be realized. 
[0101] 

According to the third invention, information in the same burden condition of plural battery is based on, 

and the battery zan operating time information which is right can be provided in a user. 

[0102] 

Because, according to the fourth invention, battery condition by check of a voltage value every 
electrification duration in electrification aftertreatment and elapsed time can be diagnosed, it is effective 
in seeming to be equal to or less than. (1) Battery performance degradation of apparatus (memory effect) 
can be prevented. (2) Poor battery of apparatus (generation time by excessive application or degradation) 
can be discovered. (3) Apparatus by a system manager and a work load of maintenance service about 
battery-power can be reduced. 
[0103] 

According to the fifth invention, the first invention and equal effect can be got. 
[0104] 

According to the sixth invention, the second invention and equal effect can be got. 
[0105] 

According to the seventh invention, the third invention and equal effect can be got. 
[0106] 

According to the eighth invention, the fourth invention and equal effect can be got. 



[BRIEF DESCRIPTION OF DRAWINGS] 
[FIG. 1 ] 

It is a block diagram showing power supply system of an information processor concerning the first 
embodiment of the present invention. 
[ FIG. 2 ] 

It IS a perspective diagram showing the cellular phone type PC which is an information processor of the 
first embodiment. 
[ FIG. 3 ] 

It is a block diagram showing assembling of a contoxir of PC logic part 21. 
[ FIG. 4 ] 

It is a block diagram showing assembling of power supply control circuit 19. 
[FIG. 5 ] 

It IS circuit diagram showing assembling of battery change circuit 16. 
[ FIG. 6] 

It IS circuit diagram shoving assembling of charging circuit 15. 
[ FIG 7 ] 

It is flow chart showing disposal of the first battery XA to define condition. 
[ FIG 8 ] 

It is flow chart showing disposal of the second battery XB to define condition. 
[ FIG 9 ] 

It is flow chart showing battery control aftertreatment Y changing plural battery. 
[ FIG 10 ] 

It is flow chart showing control aftertreatment YA changing the first origin of power source feed in the 
second battery drive fi'om battery drive. 
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[FIOll] 

It is flow chart expressing battery control aftertreatment Y B of aftertreatment driving only with the first 
battery (2). 
[FIG 12 1 

It is flow chart expressing battery control aftertreatment Y C of aftertreatment driving only with the 
second battery (3). 
PFIG 131 

It is flow chart showing communication processing S of plural battery. 
IFIG. 14 1 

It is a block diagram to show an example of the battery (battery) drive type electronic devices which can 
be charged concerning the second embodiment of the present invention in. 
[FIG. 15 1 

In electronic devices of the second embodiment, it is flow chart to show an example of aftertreatment 
diagnosing battery condition in electrification in. 
[FIG 16 1 

It is flow chart showing an example of battery diagnostic process. 
[FIG 171 

It is flow chart showing an example of battery diagnostic process. 
[FIG 18 1 

It is the graph which showed an example of voltage value alteration every elapsed time of battery. 
[DENOTATION OF REFERENCE NUMERALS1 

4 A keyboard (K B) 8 LCD 10 Display for battery residual quantity designation 21 PC logic part 25 
Power supply unit 26 Power supply control part 30 CPU 3 1 BIOS ROM 32 A real time clock (RT C) 45 
A hard disk (HDD) 33 A DMA controller (DMAC) 42 A timer (TIMER) 43 System memory 101 CPU 
102 Display 103 An input 104 ROM 105 RAM 106 A battery power supply control part 107 Battery 
residual quantity detecting element 108 Recharge time measurement department 109 Battery 
information analysis department 1 10 A battery information memory 1 1 1 Battery 
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[ 0 0 2 8 ] HI ti3V^T. C©^^^P C{i. ^iigP 

ai2 1 i:?fe;tLTv>So Sjga52 5{i. ^^mmm^m 



1^§S¥1 0- 1 8 7 2 9 9 

^U^Di/Ml, i2i:. ^A>y7-.;6. 7©3ESS 
fra^gSlllESl 5 i:, 2o®^t>>7"U6. 7(DW*)^X 
ifro^^^y^'JUOmm^l 6t, S^^-T :t- K 2 3 , 

[0 0 2 9] Si^^^';t-H2 3. 2 4{i, ACT^S^r 
1 3©a^As#n>;;7^.J^::it«Et^cv^J;a$lM1-Si: 
«£EOS;&5^>'^•^y7^U 6, 7 |l]±OiK-g-Lfe 
SE§i';^7^Affl^jgiaSgl 8 m^TDCDC^WI 

a52 6{±, mjiSOTllIESl 9i:. DCDCri>>'^-<5' 1 
8i:^ HufB«ji;^-f -;^f^2 2St>'a?ii C2 0i:*>e>« 

[0 0 3 0] mmmmmmi 9it, muT.^ ^y^2 20 
sii^^^mi-^mmmm^mx. mmsi2 5(Dvtm. ^ 

fe^T-$,S D CDC ON/0 FF«^^SiJ®u DCD 
Cr3>A-^ 1 8 :t7t-5*©T-^5, tfc. 

^^•'J'7-'J6. 7^r7^-^5'a{I^&ffa^^:}^J;t). n>;;7- 

"J mmmcDi&mmmrj: ^(c 5 min^w a » mil 

[0 0 3 1] DCDC:3>y-5-^ 1 8tt, S«iei52 5)!p 

^©mmitj&^sft. s?s$wiiiK 1 9 i^p,oD CDC 

0N/0FF®^iCctoTi:*,±As?3, PCns^-^^^gp 
2 10±«MT-^S5 Vi:3. 3 V^&^^1-Si,OT-^ 

[0 0 3 2] H3li. PCDi^«v^a5 2 l©MB&0«fi£ 

[0 0 3 3] PCD$;>y^gp2 U±, ^©±$W&W)5 
iS:^*SS?>-SiJ^^®i:LT®4i5^aMg3 0 (IMT 
rCPUj i:V^a) ^ &V''^(D&:^ff^tjL^myti-!f5>A 

ifi^m^ntzm^f-m [^mm^ ^ u 3 1 (wt tb i a 

Sj i:v^■5) ^Wu ^©CPU3 0©>'t:;<t, iJ7;i/ 

^'fA^J'D'i/^ (RTC) 3 2i:, "J ^U-^yi/iSV h 
n-^3 7$^bT->;^7^A^^ U 4 3 (tiT fRA 
Mj i:V^-5) i:^ LCD3>Np-^ (LCDC) 38 
<&:/MxTmiSB«S^gB 8 Kt^^ 3 > h D— 7 . 

(HDC) 3 9^:f^^'r^^-^'7^-1•:^^ (hdd) 45 

i:^ 7Diy tr-7=^^x<5'Zi> hn — ^ (FDC) 40^ 
^hXyu^^\^~^^X^ 4Qt. DMA3>hP-7 
(DMAC) 3 3i:. i!lt)aa^r3>hD-^ (IRQ 
C) 34i:. KB=J>hD— 7 (KBC) 4 1§^bT 
HulB^-5j?-K (KB) 4i:, ^-Y (TIMER) 4 
2 i:^gg{cjg^$nss^';T;!/'f >^-7a;-:p^ (SI 
0) 3 St. tK;^ hyl7-v^i?^>hgi5 (:!tx;:^hPM 
SB) 3 6 a^N^B 1 0 ^mn-t^tzSi(Dm.^^%m^A 
8©^^As^M$^XTV^So 
[0 0 3 4] CPUSOfi, FDD4 6-^HDD4 



e> F D C 4 0 -^H D C 3 9 ^j^EB L-T 7-7- 'J -ir-i/ 3 > 
y^-^^yA^m^f-tiiL. RAM4 3^fiJffltTrD<7^ 

mmcomm^m\ ^feKB4A>C>©:^-A;t;(i. KB 

[ 0 0 3 5 ]^ R T c 3 2 (±. mmt^x-mmmm^yrsTij 

y 5^-i7A«?|fc4 7 {Cft;^$^^■5^ffl>'^•^3;7=• 'J t J; t) 
i&#t-5<tdt::^coTV>S. ttzs RTC3 2tt, ^ty 
5^'J6, 7CDtt«^BBjl-rs«^5«-r5o 1^. RTC 

3 2®^ (Dmmits * 'J xi>Hit. lit^iz 

®§i^^?,tlSCi;ttB^^>A.T-S-2,o ^fe. RTC3 2 
tttBl, B 20yN->;/7^iJ^»fFpJtr^> 

[0036] Bl = l J^^^y^Vxv^y h 1 1 IZ&m^ 
B 1 = 0 /t^;;5^U>^D^3; h 1 1 Izmm^tlXl^^^J^y 

y^vi)>^ commits 

B 2 = 1 ny^VXUy h i 2^C^»^tlTV^>5/^•^:/ 
B 2 = 0 ;'^^yy^V:7.V ^y h 1 2 i::^«^nTV^ 

^ o 

[0 0 3 7] mmmmmm 1 9 mmmx-ib^ ^ d 

<^^i;ai^U--j7 5 1 SiHU-fe-:/ h(eIS&5 2i:, P 
CDi;>:;^g|52 1 i:©«^iiM ^--5 CP U-^ ><5'-7 :c 

[0 0 3 8] ^fc, SJiSWlUSS 1 9 ttt, mMi)^:t7 

^tix^^?,:^mx-iimm^^ -y^z z^^kmx-^^&x^ 
5vsuBifinmic2 0izj:-oxmm^fixu^, ^ 

sines ^ a >^ ^7 p-^ 5 1 (i^ aii$fOT[ilE&&g|5 

b fe ^ D ^3/ ^ & ^i^^ § ^, © X- 
So CPU-f >i$'-7 Ji-;:^ 5 5{3:. CPU3 0*^^© 

;t«fg^& c p u 3 0 ^:fh LT L c D 8 (ca^x bfe f) -r s 
[0 0 3 9] mmmmu ^mess 4 a, sssfij® 

Ttttb^tlfemj!g;^-Y >^5^2 2CD:t>m^lZ^-3X. D 
CDC:3>M--^ 1 8 ^^»-r€.D CD CON/OFF 
fs^4tb;^;1-5*)©T-feS„ c:©DCDCON/OFF 
ff-f-tCioTD CDCnV^N*— ^ 1 8*SjS:-^±As^), p 
C D s; 2 1 a jg As#t,^ ^ ti S „ 

JO 0 4 0] tfe. mmmmm^^y^mm5 4iit. 

^^'Jf >^-7a:-^5 3^^bTn>^5^U 6. 7©tt 



^' nmw- 1 0- 1 8 7 2 9 9 

6. 7 <£$lJfflIt-5 F E T$iJ»{S^, BATU BAT 
2.^CHG1, CHG2$g^©ftW^fTao ^l©^-t 
>^:r';^atR^5BAT l(s^, ^2©n-;7-U&aS? 
■rSBAT2{S^, A'>:'7^U l§5£ai-2.CHGl(s 
4. A->5^U 2*5ESt-SCHG2M^(i, n.^^y^ij^ 
#lHliSl 6 tJSftia^l 5©&>'^.;/5^i; 6. liDXtl- 
ii^ii^mtRt^m\mx\ A^ fflttegT-f 
D-ott^T-T-i- Xni-:/;i/©©j^^fTa 4,0-^.^ 5^ 

[0 0 4 1] llSii, >'ty7^UtOf}#^[B]SSl 6®;BJ5£ 
[0 0 4 2] A^yT^UtTjrj^^iu^i 5 ji, #A>;,7-iJ 

(tlTFETi:l^a) 6 0. 6 It, S2g$iJffllDi?«y^ 
EISSS 4iPC>©$iJW3^BAT IM^, BAT2M^5 
§(tFET6 0. 6 l^|glr-rs^-c>y77 6 4, 6 5 t 
^))ix.Tl^5o y-r^r— b-2 3. 2 4{iAC7'^:7'^ 1 

[0 0 4 3] y<f.^5^.iJ^t)S^Ii]g§l 6tt, ACr^J^T- 
^J' 1 3AS^«$nTV^^V^S-&^C, aig$i»a >><;7[i] 
S§5 4Ai?>(^;»3$ix^BAT Ifl^, BAT2^I^©y^• 
•>7-';3iMs€^tJ;f3FET6 0, 6 1&;t>t--5^© 
T-feS. FET60. 6 1(4. m^*S:t7^nTVvStt 
mx^f^-yy^^) 7*s»A$nSi:, §FET6 0. 
6 l®'y-ht^il$nTV>SJfiJitfcioTFETAS;t 

TV^Stt^T-fe 5 V S UB I C 2 0 {zmiWds 

[ 0 0 4 4 ] 0 6 {i. ^mm^ 1 5 ©«fig?&^^^I5IES0 

[ 0 0 4 5 ] 5fEmii]S& 1 5 {4, AC7^7"^ 1 8 0aji; 
fttg^li^^XfeFET 7 0, 7 1 i:::©FET7 0. 7 

i\zm.mzm.m^ixfzmmmo:>'Sr^it-Yi 2. 73^ 

^tiTV^l.. FET7 0 ^±.'^•^y7^ U 6 ^^«-rS i: SfC 
ACryy^ 1 3(Dliiij^y'<i^yy^Vlzm^ly. FET7 
ia:7^<;/7^>J 7^3ES;T?.i:^tACTi$^r^ 1 3©tli 
ti^^'i^yy^Ulzmil^t^tcDX-^^o 6^3El; 
■r €. i: MMMmti >y^' [5]^ 5 4 {4 C H G 1 m-^^ 
>'Nl'tb> ^^*>y7 7'7 4^^L.TFET7 0&3^>t- 

FBT6 0{4;t7{C$rnTV^So ^tltc J;oTACT^5^ 
7-^ 1 3 4^?,FE.T7 0^:^UT/f>y7^'; 6i43Ea$ti 

So 

[0 0 4 6] |BI«|{c, >'t>;/7^ij 7^3«S1-St^. mU 
Mmtii^^y^mm5 4{±CHG2(I^$>'^-^ >'^>v 
75'75^&if|^UTFET7 l<&3^>^5o ^©i: 
^BAT2ff^{4D-t$nT:fcf), FET6 1<i3^7 

tc^^xTViSo ^tiizji-oXACy-sry'p 1 zif^e^FE 
'Ti i^iffi^xj^^y^unt^m^ti^. 

[0 0 4 7] ^7^4,v^•^/7^U;^D>;/M 1 tS^-TS 



(6) 
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[0 0 4 8] J^T^'^rS IT-tts ^'^^VT-VT.xny h 1 1 
^l?.-r-55ftaAsfTt>ns. ^ lM'>5^'JMbi:*iJ»ft-2) 
i), i^T^-^/T-S 2-r-{itf>;^ hB lie 1 :S:-fe';' M--5o ;^ 

tfe AS IE® {c«stg-r 2, *^¥ijsff-r -2) ;^ 5^ >y r s 3 ^fT-r 
^ns <^ D >y bTiE'm5fe7^-<5' As>'^ 7" 'J iPJiA^ e. 

;5^7^-;':7-S 5, 6 t J;-:D-r31«*5f>±^n. t:>yhBl 
izO^±^y h Lx^ l>'N->;;7^';A»e.CD^II;^m±-rSo IE 

[0 0 5 0] matt, ^^•>;;7^u;^p>v h 1 2tc^«-rs 
II 2 > 7^ 'J cDttffi ^ s ias X B ^ ^i^-r :7 D 

■V— hT-a?)i)„ 

[0 0 5 1 ] 7.9- yySl 1 T-tt. -^t^ U ;^ P h 1 

' IKi!;{-^f3#^6nSo ^T^^vT-S 1 2T-i±tr>y hB 2 

nfc^ 1 'J ©afiMfgi^iE^C^m-S A^*J»f-r 

?);^7^>y7*S 1 3 S^fT-r-So 

[0 0 5 2] ::^^^yysi 3X'i±. mmMmmmifi^th 

V^h;^5^>y7•S 1 5. S 1 6}C<t-3TaiiASf?it$n. 

tf h B 2 0 Sr-fe >3/ b 1 ±^^<Dmm^m 

ih-rs. IE®^ile*sfTfc^^TV^2.:®-&^ ;^7^>>7*S1 

® 7^ U T- afe S i)^*iJif ^ n § o 7^ U T- i) 

:©-&ii>^7^ >y :7'S 1 5 . S 1 6 {cTlf b B 2 0 
':^b-ri.o 

[0 0 5 3] I2l9{i. iti!t©^^>>7"U^«t)#X.i>/-?>y 
7^U$iJfflIffl;SYS^1-7D— 5=-^-bT'2&S. ^4b\ 50; 
aY{i;^7^<;'rS 2 1 ~S 2 6*^?>1tJ5)<;^nS<. 
[0 0 5 4] >^7^>y7-S 2 1-ftts ^7®i!!lSXAl;iT 
. B l>'^':'7^UO«ffi^^^!!lSS^TV^^ tf>>bBl{C@» 
b-r^o :^7^>;'7"S 2 2T*{i^8©^SXB 
{C -C^ 2 ^N- 5^ U Ott^^^.^^aiS$:^TV^. bT b B 2 



[0 0 5 5] >^7^'yrS 2 3{c:tSilS;^-f ^^^2 2tm 

:^Hrz:it^mmT?>t. ^te;^7^>y7's 2 4ctac 
T^T*^ 1 3ip^mm^ifim^^tix^^^m'^\z7.y'^^/y 

S 2 5iCTAC7^5^7'iJ'l2ij{c«J!J#iC>nS« :9-iS:^ 

(Dijm^Z^-oXmm. (1) ~ (4) A^SIfT^nSo ^lIS 
J^^T^'^/T-S 2 6T-Jibr\y bB 1, B2<DU^'^t>'^\ZX 
-2X4-:>(DmM (1) ~ (4) ^■^i't^-t^, 

[0 0 5 6] ^mmmt : 

(1) B 1 = lA^oB 2 = 1-^1 : Sl>''?'i'7^U, ^2 

(2) B 1 = l*>oB 2 = 0-^1 -.mi^-^'^y^VCD^M 

(3) B 1 = 0*»OB2 = 1^1 : ^2>'^>;/7^>J®5^e 

(4) B 1 = OA»cB 2 =0-^1 : ^>'^•>J'7^UA^e)©^ 

( 1 ) ~ ( 3 ) (DWLm^m 1 0.. 0 1 1 so^ 
mi 2izxm.m-t^o 

[0 0 5 7] El 1 0 {i. m®m^7€^fR 1 Ufgtt 

t>^m2j^^yy'^)nmizw*)W^^^mmMYA^^^-r 

yt2-^^'-hX'&?>o ^iSv ©a (i) Ji. iltSYA 
©J^^T^-'VT'S 3 l~;^7=->y7'S 3 9 A>e)«JEK^*Xi). 

[0 0 5 8] ;^7^^V7'S 3 ltt^l^^•>;'7"U^Pi5>S^g* 
tt^t-?.^!!LS-r-$>?.o ;^7^>;;:7*S3 ItZTftji^CTDi^ 
^J/i'lllSSS 4 it) BAT l«-^S:yN-rC bFET 6 0 ^ 
;t >-r * C i: «t !3 ^ 1 v--? 7=- 'J A> « o 

:X7^^:/7*S 3 2-t-{i0 1 3©5!lSS*s||fT^ni., ;^7^ 

"^^rs 3 2(Dmmsii. mi^^^^y^') i:.m2j^^vy'v t 
jlfsSrffw. ffi3lc®*{f{ci-pr;^7^>^rs 3 3*fc{i 

S 3 8{^^llS-r-55!iaT-$)-5o ;:<7^;y T'S 3 8 tCfi^ 1 
>> 7=- U Asigii)a?i«JE A^M^ ^ <t (J iS < 55: -3 

eSt©fgSiE{c/d:ofei:§tc. ^ftS (3) ©irtavc© 

aYCfiHi 2X'mm'r^o 

[0059] ^7^>;'rS3 2 ©JQ-SS (C J:oT^ 2>'n- 
7^U--s«J#^"BItgh*Jift-St> ^2M';/7"U*^?>«ig 

4#t$&-r-i)fe«);^7^>v7"s 3 3 feii^T-ri>o ^^t^^/t-s 

3 3{imig^JPDJ^5'^ll]S&5 4CioTBAT 2(1^ 
§>'\-f CLFET 6 1 ^:t>b^ ^ 27^•«i;7^ U *^e>«^ 
m^^mi^ti>o ;^7^>>7'S 3 3©i^Tm^ 4-*T-|gi& 

t^ffiffl bTV^fe^ 1 >'t>V7^ "J ©m©«$&Srf#Ji:"t-Sfe«) 
tCBAT m-f-^D — {CbFE T 6 0S::t7-rS<. Ctl 

izxy) mmm^Ttifim i 7^ u e>m 2 >^7^ u ^to 

[0 0 6 0] 7.^^yyS 3 5 T'tt^ 2 7^•';/7^ U hilffS 
fTV^^ 2 U AS D — y ^ 7=- U SrIttB bJfe V^Pfi U ;^ 7=- 

M'T'S 3 6^c:^^f■rs= ;^7^>;^7*S 3 ;^7^>;/7'S3 



(7) 



JCFET6 0&:t>t-5, X5^.^:rs 3 7{i^2.^•.;,5^ 

[0 0 6 1 ] ^^'^7-S3 2{CT^in>;;^.JOfg^^ 
«>^SYCC^tt$-rs„ ^^>;'7-S3 5{CJ:oTa2/t 

ms^ms. u ts^js . y b t 

ix-mmt?,. mint. ^^^^^^y^ucD^x-mm-t?, 
mm (2) (D^^^yy^vmmmmYB^mTyu-^^^ 

(3) (D^^^yy'ummimYc^mtya-^^-i.-c- 

*:4b\ HI (2) tt, mmYB(D^ 

U D C D C W W 1 8 t . 

r\,^^i}>^mmTz^i^mmr-^?>, FET6i^;r> 

S ^ B A T 2 A V ^ ^ t o X I N 5 »^ it. ^^^yr 
S4 3i,zxmm^mmmi 9 5-J:-dTBAT20^&d 
-tUFETB l^^^r^o ^tltJ;f)M2^">;/5-i) 

c 0 0 6 3 ] >^ rs 4 4 ii^ 1 n ,j tmm^^ 

:i O^S T- D ^ 5^ ,; As^iij ^ ^ 5 ^ ^.^ J ^ ^. _ 
^^-V7-S4 5{cj;oT. m^^J^miSl 9A^?,BAT 

joo6 4] iai2}cs^rMs (3.) mmYcco^ 

7- 5 1 rs 5 5 

ili^ ^^>^7S5 IJi. ^2/..y^.;*^A.m® 

«$&T 5 to t Sig$iJfflJ@^ 1 9 ^, B A T 2 p# S 

U ^ D C D C 3 WT-^ 1 8 C^«g#t^^|gSg^^, 
;^^>;'7-S5 2(i^lyst>^^,;(j)pg^g Q^^^^^ 

TV^JA^^&flff-^^^^U^^^.3^g_^ FET6 0^3h> 

5 3izxmmmmmmi 9{zj;otbat m^^D- 

L F E T 6 0 ;i- 7 ^ S „ i (- j; ^ ^ 1 7,,^ ^ , J ^ 
^om^«$&?&^±t-«o :^y^yrS5 4(m2y^'yy^ 

T-m2M.>7-'j tcDMiw^mi-^xnoo x^^yr^ 5 4 



10-18 7 299 



<»lt1-Stto>^7-'yrS5 5CJ;oT. mii$iJai|lIE§l 
9*^f,BAT2«^SD-{3U FET6 1&;t7^ 
So -^Xf^<fc?3^2>'t>y5^ijcDa;jgflt$^Asi^j|.^^^ 
[0 0 6 6]$!LS (4) a. n>>^UT-CDiiS,A5T-ti 
v^t umiiWiHim 1 9 \t.^nv^ ij §#t;t>-y-r 

[0 0 6 7] El 3t^-ri!!iss{±. ^^.yrS6 1~ 
S 6 7*^e.'5;t)aa®>'^•u'5^•J©ilff^^fT•5c 
JO 0 6 8] ^T^'^rsaUi. -fiitcOB^rartK:/^.;/ 

or-*5„ ^^--^^S6 2t<toT<5''r x'-SHJg-f 

7S 6 3 X\t.n^y5- D >y M 1 {c^^^^if^^ 1 n 

>cS^-7 1-^5 5 S:fhU CPU3 OfCctoTR 
TC3 2t-|)$C|31t^^^„ 

[0 0 6 91^;^^>;;rs 6 3-eD-yN-.y^.;^^y.^^ 

^^-x^vr/zQ A\zx%2nv^^)x<Dmm\zm 

S 6 5 ii, ^^o^p^j;^ ^ > ©A .y 5^ IJ t^u 

:r>;^n>y M 2t^»^^^^:v^5B2^^•>v5^Ui:ji<t 
X7--;.rS6 6tT. ^ 1 tCDiie 
^^3oTt,>S*i^{3Mi^^{^^*s^M$tifci:b. ^2A 

[0 0 7 0] il/t(cj;^x;^^^^^^j^^ m^<D^m 

U ^,g<efS»S&M^C: i: J; |5l-ft<t^{it=T-® A s; 
7-';^»fgASA^T-§i„ A^Lfe.'N-.yT^iJotf^gii, C 
P U -f >^ - 7 31 - ^ 5 5 § ^ L T C P U 3 0 1 5i ti 

[0.07 1] mi^^y^>)(Dmmt. m2;^^yy^vo^u 
am, *A^tASA»A^oT^^5^l/^•^y7^lJ®^ga 



(8) 



0¥ 1 0 - 1 8 7 2 9 



'rt-r^tm IJ^ 'J T + A T (AT AsgCD 

m 2 ® jgigtt^ * ^ ±# L>6:v. o 

[0 0 7 2] -OiaKAT©||jiA.f,^^-^^^^^^ 

>;'^^2 l®RTC3 2tg3ft^nTi3t). HW^'no 
B$tCPU3 0(Cj;oT®gJ^.;e$n, H-»{Z{^ffl^^x 

B 2 2 5- rj ©3S<^fflB#P4fit 

B 2 2 IJ 0«lE^ffi^B$P^ 

B -^^1, ^2yt';;^-;^itaMfflB$ra 

B = BH-B2* 

{cj;-DT©Ji$^X§ (^l^^ B2* = B2Xa) „ 
[0 0 7 3] ±IBff#^{cj;oT5f<i^)f>tl5fa{i° LC 

[0 0 7 4] :fei5, ±13^:7 D-^^_^{ct¥oferD 
BIOS.3 l{::^§ttLi!;f^^S-t(;j-f) 

[0 0 7 5] *^H^©^2S^ifgfl$,^^SiB^^§„ 
[ 0 0 7 6 ] B 1 4 {i. Jf.mm^ 2 ^JEBHit^s^ 

[0 0 7 7] |lII2I{C:fet,.r. 1 0 1 ii«6lf®$ijffil^7^- 
^©^W^®Sff5!L31^ffaCPU. 102f±LCD^ 

A;f7gf5. 1 0 4 {i^^fcig:.S>fe*;^y 7 h -iz :c T^Mm 
[0 0 7 8] ttz. 10 5 {if»?aMaB#{::4e;.5;S:7^-^ 
^^ RAMlOStCfi, ROM 1 0 4CDa*y7 h'i'n: 

mmmm^. i o 7 (iy<c .^^ cDaa^^tH^ssma 

&tm^. 1 0 8tt7^-;,^ycD56^s^^^g,j^^^jg^ 



[0 0 7 9] 109 i±mmmmm«f^T'$> . 

mtam 1 0 7^3fESB#F^ffl;^gi5 1 0 8 ©tf|gt^^v^ 
»7-Dy5A-?'7^-<5.^^&$fltfcR0Ma5i:. it^^fc 
tlSo 1 1 OttSfift^tejtgp-c-^f), iEm'fe^^-u/5^•J 

$n«o 1 1 i(mmMEmm(DJ^^yy-v (mm) . 1 1 

[ 0 0 8 0 ] t fe, mjtfetSfg^WgB 1 0 9 (Cov^Tfi. 

^t. mmmz,mtj^<mmMt urmv^nsR am 

Sl5i:*e.^s!c^n«^J^^LfcAJ, ROM10 4±tc$iJ 
ny^^^A^y'-'S^^mmT^:it^^ RAMI 06 

[0 0 8 1] gte,c. «*««f3<lgl5 1 1 OtCoVAT 
«^ «*«IK«?*fgpi 0 9T^^1-5n>;/7^Utt!lt55 

tlS«?iJ$7pU?tAs, RAMI 0 5±{C»ffiCDf^^^^^ 

[ 0 0 8 2 ] la 1 5 i±. ^mmmmcDm^m^izis^^ 

[0 0 8 3]^:^y^>yys 1 0 iT-i±, 5tm<£lflJ&b cfc^ 
i: ^ S A 7- U *s D ^ ;K ,^ 5 ^ ^ ^ ^ 
tTm?ibWf5te«gB 1 1 0{;:^o^s^|3g^s^^ 
^TV^ Azr^yrs 1 0 z-^mtto :^5'^yrs i o 2t-(* 

[0084]>^7^.> 7-8 103 T-i±mmj®$iJ»g|5 6 © 

mmizM-^^^ 1 i^cD^m®s$ffv>. 

*^^TLrzf,7.y''^yS 1 0 4'\jitfo :^5^>;;7'S 1 0 

1 otBB^-r5M.a§fTi\ :^7^y7's 1 0 s^jitTo 

[0 0 8 5] :Ky'>yrS 1 0 5T-{i. y^y^^yy-S 1 0 
S 1 0 2, SI 0 4T-^ff ^tlfetflg. 43<tiyf>'r5; 

[0 0 8 6] 01 Bit. mi 5(DP(.y-yys 1 0 ST'O 
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[ 0 0 8 7 ] >v IT'S 1 1 1 T-tt. >'^•-J;7^ ') (D^mm 

;^7^>>rs 1 1 2^m^s "^ox-wtiti. mm 

[0 0 8 8] y^^^^ys 1 1 ZX'ltmi h<D7.^vy^ 

1 0 Z'^<D-!mn'^i^wmmmm\ i otisffl^tv 

v\ 4)L. F;(f^©B#F^J; ^)Mv^i:piff^tlfe?>:^7^>i'7• 
S 1 1 ^aT•;G:^t^^«. ;^7^iyrs 1 1 S'N 
jitTo T.^-JV'Zl 1 3T*{iS^fetffS|gjlg|51 1 ot*& 
lft$^^Tl''i>IEm>fe>'^•>^5^ U T-OMjgB#P^^CD«Efit^ 

[ 0 0 8 9 ] rs 1 1 4 T'fi. S^xgU 1 0 2 t^t 

[0 0 9 0] tA±©J;5{c;$;^Mff$,^l^cttL«. JSSrI 
=T y «^®^Sif 5 ^ i: t i 5 . m^(Dn 7=- U ffifg 

[0 0 9 1] *t^*^B^©^3SI«J,«>£ittB^^S„ 
[ 0 0 9 2 ] m 3 , mm(D% 2 ||JE?F$,^T-ii 

U © t [B]«CD«^ ^ b T V ^ i i T- «i«J5K 

±©i£H^^&*lil&U m2^m^©i^;S;fc;^{COV^Ti^ 

B^t-So' 

[0 0 9 3] SI 7{i. mi 5©X^>v7-S 1 0 5t-© 

[0094] >^7^>y7-S 121 Tfi^ f^-J'r^) ©55«M 
Si*^aftfe«$SfBttgP 1 1 O^li^^L-T^ >'t>;'7^iJ^SAS 

[0 0 9 5] ;^7^';;7"S 1 2 2T-ttlll 5©;:^5^'y7"S 

1 0 3y(D^m.mmtmmmmm^i i otisisw^ti 
s 1 2 3--.iii^, ^aT-?fe{ttL{s. :^mm^m7-t^o 

[0 0 9 6] >^7^<y7-S 1 2 3T'(±. ^N-'^^T^UtM^A^ 
^4bfec:i:?£a^D-rsi^^©^ -^•fe-i'SSS^Ngpi 0 



[0 0 9 7] &.±<Dj:oiz:^mmmmiz^ixit. ^m.nj 

S:F;fSB#H®5^ni ^ fc J; ■S«*ttSg©^»f ^^T^ c: t 
t cfc ?J . ^^©«mf4tE©f£T ^ U JSj*) ^KltT 

5^ A If S# t J: § ^tl-^y ^• .i, 7- ij H jg 1 11-^ 5 ^<gr^ 

[0 0 9 8] mm.<^mmt'^mm^H 

^ A l&irt b §31i:^<$ & S :^ 7" A 5 V ^ (C 
[0 0 9 9] 

^^^ ai^©.'t-;;7^ ij ®iB]-M^^ifef*t=T-©ff^ASff 

^ o 

[0 10 0] m2(D^miz2itn£, mm.(on'yy^\)cDm 
-Mm^i^x(Dmmizm-:3\,>x. mmcD^^^yy^u ^^mm 

[ 0 10 1] ^3©^B^t J;ixjd!, ffl^fflyN->i/7^iJo|H] 

-ft^^*^^T•©^f^B^ca-:3v^T^ mm^^^'i^y^ 'jm&m 
[0 10 2] ^4®^B^t<tn{s, 5ss^fis^©3tam 
*«®^ifS:fTo>ii:*5-eg?>©-r\ i^-fo^'yisi^m 

t^-^^o ( 1 ) «S^®yN- >y 7^ i; ^^^©fiT (:;< ^ U 
<&l»±^S::tAST-§-5o (2) «|g©>'^>;/7^>J^ 

tSo (3) iy7.9-Ammi^\ZX^mmm:.lFn^:fv'U 

So 

[0 1 Qz}.w.b(Dmn\z^fi\ii. ±mm\<D^mh:n 

^©^^ S h ^ S o 
[0 10 4] ll6©^B^tJ;n«s ±i3m2©^B^i:|5l 
^©^^ ^» 5 C i; *ST- 1 5 o 

[0 10 5] |g7©^B^{Cj;n«s ±HB^3®^B^i;|5l 
^©»:^<S:f#S ^ t AST- S So 

[0 10 6] B8®^BJ(CJ;n«> ±HB^4®^B^i:|5l 
^®^:^ S CI i: AST- S -5 o 

[0 2 ] ^ 1 ^m^OtSfg^illSSgT-feS^^SP C 
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[03] pctii^^^i7^2 i(Dm«§(Dmm^mtyv':, 
[0 4] mMMmm^ i Q(Dmwi-k7?.-tyx3^^'>7m-^h 

[0 5] ^^>J'7^';Wt)#xle]S&l 6 0«^^^.^iiissii 
[H6] JSmmSSl 5cD«j5K^^-r|5]g&HT-$)5o 

[0 8] ^2My^.J©>K^^^«1-Si!iaXB^S-s1- 

[010] mmm^7i.^mi^'i^yy=-umw]if^m2j'i^y 

[011] w,if''^y'r^)(D^X'mm-ti,mM (2) 

[01 2] m2j'<.^y7^^)o:>^x%m-t^mM o) 
<;/ 7- >; SiJfflimil Y c ^ ft t- 7 D -5^ - h -e afe 5 „ 

[013] ^^<DJ'sv^^)(DmM%MS-^ij<^yu—^ 

J01 4] *^BJ®^2^Mff^.^{^<^;S5SmRJtg>5;/N'>^ 

7- 'J |gi^I^«^MI§®-0lJ^^^-r7■D-i'^lljT• 
^& So 



[01 7] 1 

4 (KB) 
8 LCD 

2 1 PCDS/^y^^gp 
2 5 

2 6 

3 0 
3 1 

3 2 

4 5 
3 3 



CPU 

B I OSROM 

VTJV^-f Ai^XJ^y^ (RTC) 

(HDD) 
DMA3>hD-^ (DMAC) 
42 ^-f-^ (TIMER) 
4 3 tyXy'A^'EV 
10 1 CPU 
1 0 2 ^Tjkm 

10 3 A^as 

1 0 4 ROM 
1 0 5 RAM 

1 0 6 mmmmum^ 
1 0 7 avtfe^stftHjaj 
1 0 8 ^mmmwi^^ 

10 9 m?tfett$g|¥Wg|5 

1 1 0 a«6ttig!3fta5 

111 /"s^yy^V 



mil 

25 



13 



AC 



6 11 



mi 




uv 










7 


12 





















Clock 
/Data 



ACJN 



15 



24 ■ 



26 



IC 




c 



SI 01 
S102 
S103 
S104 
S105>^ 



MM 
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[02] 



[03] 




[1214] 



19 





22 



52^ 



54 



"i-T — ^ 



[mil] 




5pD , ^ 



SUB5V 























6 


11 


7 


12 



PC 



21 



S45' 



YES 



^ FET60:t7 



c 



3 
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[05] 



CEI7J 



CHG1 
CHG2 



















6 


11 














V — ^ 





7 12 




16 SI 
23 

BTJNW* 






S7 






CZhiID 




[09] 



CHQI 



c 



S21 



CHG2 



I 



3 



S22 



\ 



«ssw;t: 



S11 



S12. 



S13 



S14 




S24 



S25 




B1-1,B2-1 



YC 



B1^,B2»1 



B1=1.B2=0 



X 



BI'^O.BS-O 
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en 1 0] 



[012] 




S36 



YES 



FEr60^> 
FET61:t7 



S39 



S52 




S55>J ^ 



c 



FET61*7 



[m 1 3] 



c 



3 



S61 






























cm 4] 

101 



CPU 



102 



103 



104 



ROM 



105 



RAM 



112- 



106 



107 



108 



109 



110 



111 
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[mi 6] 



1 7] 



c 



S111 




S113 




-^SJ&BSHS-^ NO 



YES 



S121 



S122 



S123 




[^1 8] 




T(B#BI) 



